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1. INTRODUCTION* 

This paper is intended to examine the demand for investment goods which 
constitutes the second major component in total demand after the demand for 
consumption goods. The investment expenditure plays an important role in the 
economic development of any country, because the change in the future productive 
capacity of the economy depends on the present level of investment expenditure. 

The model which is used in the next section, has the advantage that it gives 
us the possibility of estimating the depreciation rate of the capital stock, without 
having data on stocks at our disposal. Estimating the rate of depreciation of the 
capital stock, we then can approximate the size of the capital stock itself. 
Therefore, in this work besides the estimation of the investment function we 
proceed to the estimation of the total capital stock. 

Although the multitude of factors affecting investment behaviour would seem 
to argue in favour of the decomposition of investment expenditure, we will 
concentrate on the aggregative investment activity of the economy as a whole, 
without considering explicitly the wide diversity of capital goods. 

* The author is indebted to anonymous referes for their helpful comments and suggestions. 
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In the next section we will try to present briefly the main theoretical 
considerations on investment in the international bibliography and also the 
specification of the gross private investment function which we will use in the 
present work. In the third section we will try to examine the data used in 
estimating the proposed investment function while in the fourth section we will 
present the estimation findings themselves, produced by applying the OLS/ALS 
methods. In the fifth section we estimate the capital stock (K), and the 
depreciation rate (δ) of the Greek economy, and in the sixth section we will discuss 
the empirical results in the light of the economic theory and we will compare our 
results with equivalent results of other similar works. 
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GNI = Gross National Income at constant 1970 prices. 

r = Interest rate (opportunity cost for holding currency), and 

TGI = Gross Private Investment including investment of changes in 
inventories (at constant 1970 prices). 

In the above investment functions the interest rate has been introduced lagged 
once because we believe that the capital market in Greece is not responding 
immediately to changes in the interest rate. 

We used the gross investment variable in the proposed investment function, 
instead of the net investment one, because we think that investment decisions are 
made with respect to total capital expenditure whether they are used for purposes 
of replacement or expansions. 

Since the investment variable, included in the proposed investment function, 
represents gross capital expenditure, we shall correspondingly use the income 
variable representing gross national income. 

Following Keynes' position3, we are introducing the interest rate in the 
investment function, because the interest rate, as a cost factor, affects investment 
activity. 

We assume that individuals (entrepreneurs) do not suffer from "money 
illusion" and so the investment and income variables used in the equation are 
expressed in real terms. 

3. THE DATA USED 

The data which were used in fitting the investment function are relevant to 
the gross private investment excluding investment of changes in inventories (GPI), 
and to the gross private investment including changes in inventories (TGI). 
Unfortunately, the available data for investment in ships operating overseas are 
not complete (there exist data until the year 1982), and so we did not use these 
investments in our estimates. Also, we used data with respect to gross national 
income (GNI) and to the interest rate (r). The interest rate is taken as the rate 
of discount in the Greek National Accounts which represents the rate at which 

3. Klein, L.R., 1950, p. 66. 
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the central bank (Bank of Greece) either discounts or makes advances against 
eligible commercial paper and / or government securities for commercial banks. 

We used Greek annual data over the time period 1954-1988. Since in the 
present paper we will also try to estimate the total capital stock of the Greek 
economy, we have also included public investment and depreciation data. 

4. ESTIMATION OF THE INVESTMENT FUNCTION 

In the present section, we will try to estimate the proposed previously 
investment function (equation (13)) without taking into account the changes in 
inventories, therefore assuming the last category of investment as being exogenous, 
because this is not determined by the usual economic variables. Following that, 
we will relax the above assumption and we will try to estimate the gross private 
investment function including changes in inventories (equation (13')). 

Table 1 presents the results on the above mentioned investment functions 
using the OLS and ALS methods. Furthermore, Table 2 presents all the 
supplementary statistical indeces which are related with Table 1. 

It can be seen in Table 1 that all the estimates of the coefficients of the 
variables obtained by the OLS and ALS methods are statistically significant at 
5 per cent level (only the estimate of the coefficient of the lagged interest rate 
variable in equations 1' and 3' is insignificant at 5 per cent probability level). The 
coefficients of determination are very high and the F tests are significant. 
Moreover, the signs of the estimated coefficients of the parameters are the 
expected ones taking into account the economic theory on the investment function 
(8), and the value of D - W tests indicate that the disturbance terms in equations 
1, 2, 3 and 4 in Table 1 are free of serious autocorrelation (if we overlook that 
the D - W tests are likely to be biased towards 2)(4). However, the χ2 (i) and 
χ2 (1) in Table 2 indicate that the autoregressive restrictions of the first order 
scheme imposed on the disturbance terms in equations 1, 2, 3 and 4 in Table 1 
are valid, and that the autocorrelation of the disturbance terms is insignificant 
respectively, while the F (j, 1) tests on the significance of the additional lagged 
variables show that the specifications of the investment functions of Table 1 
estimated by OLS/ALS methods are correct. Therefore, rejection of the "restrictive 

4. Koutsoyiannis, Α., 1977, p. 309, and Gamaletsos, T., 1988, pp. 82-83. 













121 

previously found, using the form (16). This is because the approximation of the 
data on the capital stock is based on this rate of depreciation. 

Geronimakis (Geronimakis, S., 1964, p. 38) has estimated the depreciation 
rates and the average useful lifetime of capital corresponding to various sectors 
in Greece. Particularly, he found that the depreciation rate corresponding to 
buildings is 1.5%, 7% for machinery, 1% for other equipment, and 5% for all 
the other capital goods. The average depreciation rate for the manufacturing sector 
has been estimated by him to be around 5 .6-5 .9%. 

The above percentage implies that the useful lifetime of all capital assets in 
Greek manufacturing is near to 16-18 years. On the other hand, Krengel and 
Mertens (Krengel, R., and D. Mertens, 1966, p. 32) suggested that the depreciation 
rates estimated by Geronimakis are lower than those found in other international 
works. They also suggested that the useful life-time of assets is from 25 to 30 
years corresponding to a depreciation rate equal to 3.6% while in i.e. United 
States is 27 to 28 years, USSR is 30 to 31 years and the Federal Republic of 
Germany is 29 to 30 years. 

6. ANALYSIS AND COMPARISON OF THE ESTIMATES 

Although both equations (13), (13)' were accepted for further analysis, in fact 
we proceeded with equation (13) since it enjoys a better fit (R2 and F). This 
perhaps is due to the absence of investment in ships from equation (13)' and the 
inclusion of stocks which exhibit exceptional variability. 

In the present section we will try to analyse the results of the investment 
function (13) estimated in this work, and we will also compare these results with 
those obtained by other investment forms (estimated also in this work) and with 
the results of other researchers. 
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However, between capital stock and income there is positive relationship 
(equation (1)), and therefore due to the above negative relation the present level 
of investment depends negatively on the previous level of income. 

The influence of previous investment activity on current investment 
expenditure is 0.64859 (i.e. adjustment coefficient is 0.35141). The significance of 
the lagged investment variable is evidence that there is some "hysteresis" in the 
reaction of the entrepreneurs and also that there is a technical lag (delivery lag) 
between the ordering and purchase of capital goods. It has been found that the 
appropriate lag is a time unit of one year, since the producers make their decisions 
usually on the basis of the results presented in statements and accounts normally 
prepared each year. So the introduction of the lagged investment variable in the 
presented private investment function captures the so called "echo effects". 

Apart from the importance of the demand factors, the financial factors, i.e. 
interest rate, also affect the investment decisions of the entrepreneurs. The 
marginal effect of the interest rate on the investment expenditure is -410.1019. 
The interest rate taken as the opportunity cost, affects negatively the investment 
activity. This finding reveals that in the Greek economy the financing of capital 
goods depends also on the money market; that is the monetary sector influences 
the real sector. The entrepreneurs take into account the interest rate changes when 
making investment decisions. In fact, self-financing through undistributed profits 
and other reserves, particularly in manufacturing sectors, has recently been 
declining and the corresponding external finance has come from borrowing from 
the banks7. 

Table 5 shows the short - run and long - run marginal propensities to invest 
with respect to the various explanatory variables, the marginal effects of past 
investment on present investment activity estimated by the OLS method, and the 
corresponding elasticities in each case. The demand for investment goods is (in 
absolute terms) elastic with respect to income (present and previous income) and 
is inelastic with respect to previous investment and interest rates. 

The importance of gross income as explanatory variable in the investment 
function supports the profits hypothesis, if we take into account that the income 
could be considered as a proxy of profits. 

The estimates of the coefficients of the variables which we found are close 
to those found by Katos (Katos, Α., 1977). 

7. Ellis, H.S. et al., 1964, pp. 314-5. 
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model. Klein and Goldberger (Klein, L., and A. Goldberger, 1969, pp. 10-12) 
although recognises the importance of interest changes in investment decisions, 
they have not been able to make a reasonable judgement about its effect and 
cannot assign it a reliable non - zero value in this relation. Moreover, De Leeuw 
(De Leeuw, F., 1962, p. 422) supports that "the association of interest rates and 
capital spending by manufacturers is not so common a finding of recent studies". 

On the contraty Klein and Shinkai (Klein, L., and Y. Shinkai, 1963, pp. 
11-12) found, for the Japanese economy, that the interest rate has a significant 
effect on investment behaviour. Particularly, they found that the marginal effect 
of interest rate on net investment expenditure was equal to - 0.678 which is bigger 
than that we found for the Greek economy (in same units is -0.410). 

It was said before that we also estimated some other forms of investment 
functions. More specifically, we estimated the investment function based on the 
"proper" partial adjustment model, (8), excluding investment in ships and also 
excluding changes in inventories. 

Table 1 presents the numerical estimates of the coefficients of the variables 
included in equation (8). Furthermore, in the same Table we present the results 
obtained by estimating equation (8) with different data. 

As one can see from Table 1 the marginal effects of the included variables 
in equation (2) are higher than those found in equation (1), since the last form 
of the investment equation also includes the interest rate as an explanatory variable 
of the investment activity, and then, as it was said before, this variable absorbs 
some of the effects of the other variables in equation (1). As a consequence the 
values of the estimated elasticities of investment with respect to the various 
explanatory variables are higher in the case of equation (2), than those estimated 
by the proposed investment equation (equation (1)). These values are presented 
in Table 5. 



7. CONCLUSIONS 

The main conclusions of this paper are: 

1. The estimated private investment function gave satisfactory results. The 
explanatory variables included in this equation, that is the income variables as 
well as the interest rate significantly affected the private investment decisions. 

2. The elasticities (short-run and long-run) of the investment with respect 
to the income variables appeared quite high, which means that the investment 
decisions were affected seriously by the income changes. 

3. The importance of the interest rate variable, revealed (contrary to the 
results of earlier similar works)8 that the financing of the capital goods in the 
Greek economy depends also on the bank lending system. Therefore, the credit 
and monetary policies which are designed to infulence the level of the interest rate 
play important role when investment decisions are made. 

4. In spite the fact, that the reduced form equation of the so - called "partial 

8. Except the results, which have been found by Zonzilos and Brissimis; Zonzilos, N., and S. 
Brissimis, 1978, pp. 95-115. 
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adjustment hypothesis" (equations (2) and (4) in Table 1) gave satisfactory results 
in view of economic and statistical criteria, it appears to be inferior compared 
with the same equations which include the interest rate as a further explanatory 
variable. 

5. The annual depreciation rate for the total economy, which we found to 
be approximately equal to 2%, is similar to that estimated by other authors. 

6. The reduced form equations which we estimated, taking into account the 
changes in inventories in the private investment activity, revealed that the interest 
rate was significant. 
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